Introduction
Aneurysmal bone cyst (ABC) as defined by WHO is an expansile osteolytic lesion consisting of blood filled spaces separated by connective tissue septae that contain osteoid material and multinucleated giant cells [1] . ABCs are relatively rare lesions. Most cases of ABC involve long bones such as femur or tibia and only about 12 % affect the head and neck region of which 2 % occur in jaws [2, 3] . Jaw aneurysmal bone cysts (JABC) occur mainly in the mandible, accounting for about two-thirds of the cases [4] .
The etiopathogenesis of ABC is uncertain. Several theories have been put forward like post traumatic, reactive malformation, genetic predisposition, dilatation of local vascular network due to increased venous pressure caused by local circulatory abnormalities. Some researchers have demonstrated that chromosomal translocation t(16;17) (q22;p13) is a cytogenic abnormality which could result in the development of ABCs. They can arise de-novo, when they are known as primary ABC, or in co-existence with other lesions such as ossifying fibroma (OF), chondroblastoma, solitary bone cyst, giant-cell tumor of the bone, osteosarcoma, osteoblastoma, giant cell reparative granuloma, fibrous dysplasia and fibromyxoma when they are secondary in nature [5, 6] .
The aim of the present study was to analyze clinical, radiological and histopathological features of seven cases of JABC diagnosed over a period of 3 years. An analysis of the nature, whether primary or secondary was also considered.
Materials and Method
Archival data of the cases which were histopathologically diagnosed as ABC were retrieved from January 2009 to June 2012. Seven cases were selected for which all relevant clinical, radiological and histopathological data was available.
Clinical features of age, sex, site of lesion and the presentation were analyzed along with density, periphery, locularity of the lesion and association with any teeth as visible on the radiographs.
Based on the criteria previously described by Henriques et al. [7] , the lesions were divided into solid, mixed and vascular subtype. The following morphological features were analyzed and graded by three oral pathologists: Those lesions having dense connective tissue stroma, few small capillaries and oozing of blood at surgical site with very little bone expansion/perforation were classified as solid subtype. On the other hand, lesions consisting of loose connective tissue stroma, numerous and large blood filled spaces, welling up of blood on surgical opening with extensive bone expansion and perforation were described as vascular subtype. Lesions having features lying in between these two varieties, namely cellular stroma with moderately sized blood filled spaces, were classified as mixed subtype.
The data was tabulated and analyzed in detail.
Results
Of the seven cases studied, four females and three males were affected. Age of the patients ranged from 10 to 50 years (average age being 20.7 years). The pattern of site distribution showed a predominance of posterior mandible (5/7). Swelling was observed in all the cases ( Fig. 1 ) and was associated with pain in two cases (Table 1) . Radiographically, radiolucent lesion was almost as common as mixed radiolucent-radiopaque appearance. Well-defined multilocular lesions were predominantly (Fig. 2) . Some other features like association with impacted teeth (2 cases), resorption of roots (1 case) and alveolar bone (1 case) were also observed ( Table 2) . Ballooning expansion of the cortex was noted in two cases (case #5 and case #7).
Histopathologically ( Fig. 3) , predominance of solid subtype was observed (4/7); two of which were found to be associated with trabecular variety of juvenile ossifying fibroma (TJOF). Only one case was found to be of vascular subtype which was associated with OF. Remaining two cases were of mixed variety (Table 3) .
Discussion
Aneurysmal bone cyst was first described by Jaffe and Lichtenstein in 1942 as blood filled cysts in which tissue from cyst wall contained conspicuous spaces, areas of hemosiderin deposition, giant cells and occasional bone trabeculae [6] .
Aneurysmal bone cyst is more common in first three decades with a peak from 10 to 20 years [8] . Sex incidence varies in literature with a tendency towards equal distribution between males and females. The current study also showed similar results compatible with previously reported literature [9, 10] . Mandibular involvement was predominant over maxilla (6:1) with posterior mandible being the most frequent site. Rare occurrence of one case involving anterior maxilla was noted. Clinically evident expansion of the bone was noticed in all cases, with cortical perforation seen as an associated feature. Motamedi and Yazdi has reported a similar description for the vascular type of ABC [3] .
Aneurysmal bone cysts have variable radiological appearances and should be considered in the differential diagnosis of any unilocular or multilocular radiolucencies of the jaws and any mixed radiopaque-radiolucent lesion [11] . The current case series also showed an almost equal distribution of mixed radiopaque-radiolucent and only radiolucent appearance with ballooning expansion in two cases.
Histologically, ABCs have been classified into solid, mixed and vascular variants. The present study revealed four cases of solid variety, followed by two cases of mixed type and one case of vascular type. This concurs with Henriques et al. [7] who have reported that the vascular variety was least common as opposed to Vergel et al. [12] who proposed that the vascular variety is the most common. An important feature of the current study is that four cases were primary in nature and three cases had an associated lesion of OF/TJOF. The cases associated with TJOF were of solid type and that associated with OF was vascular. Such an association with OF of the jaws has been previously reported in literature by Sun et al. [9] ; where 64.7 % cases were associated with OF. In secondary ABCs involving long bones, giant cell lesions are the most common associated lesions accounting for 39 % of all secondary lesions [13] .
Trabecular variety of juvenile ossifying fibroma is a well established aggressive type of juvenile ossifying fibroma in which ABC formation is relatively rare. Usually, ABC formation is more common in the psammomatoid type [14] . The current study showed two cases of ABC associated with juvenile ossifying fibroma wherein the histopathological appearance was characteristic of TJOF with osteoid seams and highly immature woven bone in highly cellular fibroblastic stroma. These two cases were seen in a younger age group. Hence, the criteria for diagnosing TJOF have to be applied both clinically as well as histopathologically. A thorough search of literature has revealed only three cases of TJOF with ABC published till date [15] [16] [17] , with another two cases being reported by us recently [18] . Dormans et al. (5), in their study on 52 primary ABCs, found rearrangements of CDH11 and/or USP6 in almost 70 % of the cases. Rearrangements of these genes were found to be restricted to the spindle cells in the walls of the ABCs and were not found in the multinucleated giant cells, inflammatory cells, endothelial cells or osteoblasts. Oliveira et al. [19] also investigated CDH11 and USP6 rearrangements in 17 secondary ABCs but with negative results, indicating that secondary ABCs seemed to represent a nonspecific morphologic pattern in a different group of neoplasms. Treatment of ABC depends upon the extent of the lesion ranging from simple curettage to surgical resection [9] . In the current series, curettage was the predominant treatment modality followed. Although, one case of ABC with solid TJOF was treated by surgical resection and another was treated by surgical excision.
Recurrence has not been noted after 1.5-2 years of follow up, though literature reveals that recurrence usually occurs within the first year after initial treatment [8] .
To conclude, ABC of the jaws can present in varying patterns which are diagnostically challenging as the lesion can be primary or secondary in nature. Thorough histopathological examination of the incisional/excisional tissue will confirm the association of a secondary lesion which needs to be treated accordingly. Further studies on the clonality of the lesion on a large sample size are needed to ascertain its true nature.
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